Asymmetrical foamy-celled change in the right lobe of the liver in newborn infants was noted by Gruenwald (1949), and we have described (Emery, 1952) Materials and Methods For about a year the fat and water content of the left and right liver has been estimated on all (134) stillborn and neonatal infants coming to necropsy. The livers were divided into three parts by two cuts, one along the line of the anterior ligament and ductus venosus, that is, cutting off the anatomical left lobe. The second cut was taken from the tip of the gall bladder to the inferior vena cava through the base of the gall bladder to the hilum. This cut divides the liver into the physiological left and right lobes. The central part of the liver constituting the median part of the left physiological lobe was discarded after weighing. Blocks of distinctive shape were taken for histology from the left and right lobes, the remainder of which were then separately cut into thin slices by a very sharp knife and blotted to remove as much blood as possible.
Asymmetrical foamy-celled change in the right lobe of the liver in newborn infants was noted by Gruenwald (1949), and we have described (Emery, 1952) a rapid degeneration of the left physiological lobe of the liver following birth. These asymmetrical changes in the liver are associated with the different blood supply to the right and left physiological lobes in utero and are probably of great importance in metabolic changes in the newborn and in the study of later intra-uterine diseases. It is also obvious that the liver in the foetus and in the newborn should not be studied as a single organ but as two distinct but united organs, that is, a right and left liver.
In order to investigate this problem further we have examined the fat and water content, both histologically and chemically, of the livers of children dying prematurely, at full term during the neonatal period and in some older children. Great differences between the contents of the right and left lobes were found in many cases, but before such findings could be assessed it was necessary to study the normal variation.
Very little information is to be found in the literature on the amount of fat occurring normally in the human embryo in the neonatal period or concerning the lobe differences. Also examinations that have been reported have apparently not considered the pathological fatty changes now known to occur in the liver in utero and thus did not distinguish between normal and abnormal livers (Widdowson and Spray, 1951) . Dorkin and Weinberg (1949) studied the histologically demonstrable fat in the livers of stillborn and newborn infants. They endeavoured to correlate fat content with maturity and concluded that the storage of fat reaches its maximum during the last month of gestation. Needham (1931) had also found an increase of fat in the human embryo as a whole from five to nine months but did not indicate if liver fat as such increased over this period. Rourke and Stewart (1942) examined the liver with regard to its uniformity with respect to the concentration of fat, water and vitamin A in different parts of the same liver and concluded that on the whole fats and water are uniformly distributed. Billing, Conlon, Hein and Schiff (1953) estimated the liver lipids in man in different parts of the liver by means of specimens taken by needle biopsy. They also found relative uniformity throughout the liver and that the histology and chemical estimation of fat content paralleled each other. Most of these investigations, however, were done on livers from adults.
This communication records an attempt to establish the normal fat and water contents of the left and right livers in later foetal and early neonatal life.
Materials and Methods For about a year the fat and water content of the left and right liver has been estimated on all (134) stillborn and neonatal infants coming to necropsy. The livers were divided into three parts by two cuts, one along the line of the anterior ligament and ductus venosus, that is, cutting off the anatomical left lobe. The second cut was taken from the tip of the gall bladder to the inferior vena cava through the base of the gall bladder to the hilum. This cut divides the liver into the physiological left and right lobes. The central part of the liver constituting the median part of the left physiological lobe was discarded after weighing. Blocks of distinctive shape were taken for histology from the left and right lobes, the remainder of which were then separately cut into thin slices by a very sharp knife and blotted to remove as much blood as possible. The maturity of the infants was estimated on a combination of the duration of pregnancy and the crownrump, crown-heel length of the infants using the range given by Streeter (1920) and Scammon and Calkins (1923) .
Results
In order to assess any significant difference between the right and left lobes it was necessary to analyse the differences between duplicates of each lobe.
It was found that the range of difference from duplicate fat estimations on 96 specimens was 0-1 6 g. per 100 g. dry liver, with a mean difference of 0 43 g. (standard deviation 0 -47). From these figures any difference greater than 188 g. % was regarded as significant.
Similarly the duplicate analyses of water content were statistically analysed with the following results. There was a range of difference from 0 to 1 7 % with a mean difference of 0 3 (standard deviation 0 3). Therefore any figures varying by more than I * 2 % may be regarded as significantly different.
Water Content of Liver before Birth. No significant difference was found in the water content of the livers from foetuses of six, seven, eight and nine months' gestation or in water content of the left and right lobes at any age (Table 1 ). In livers of 10 or more months' gestation there appeared to be a small diminution in water content affecting the liver symmetrically.
The variation in water content within an age group was wider than that between different age groups. All livers showing a water content of 80% or more were from 'immature' infants. The difference in water content of different livers in the same age group was much greater than any difference between the different lobes of the same liver.
Water Content of Livers after Birth. Since infants of different maturity appeared to have differing liver water contents it would seem ideally desirable to study post-natal changes in different maturity groups. The data, however, for this were much too small, hence the whole series of live births is considered together in Table 2 12-6 19-3 9-5 9-5-19-3 10-3 8 R. 7-0 10-7 5-7 7-3 8-2 10-0 11-5 12-2 12-3 7-0-12-2 9-4 L.
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10-3 10-0 9-4 10-0 6-1 9-3 9-5-11-5 11 R. Fat Content in Livers in Utero. The fat content of these apparently normal livers showed a greater variation than the water content. The complete range found was from 5 *4 to 19 * 3 %. Study of the figures (Table 3 ) and of the distribution of levels (Fig. 2) suggested that variation in fat content during foetal life was considerably less than the variation found at any of the later stages of development. The individual difference between the fat contents of the different lobes was up to 2 * 7 g. %-a difference very small when compared with the difference frequently found in abnormal livers.
Fat Content of Livers after Birth. The fat content of the liver after birth showed a wide range similar to that seen in stillborn infants (Table 4) .
While the individual difference in fat content between the left and right livers was not great, there appeared to be a tendency for the right liver to have a slightly higher fat content than the left in infants surviving more than 12 hours.
The livers of lowest fat content, 5-7 g. %, were found in infants dying within six hours of birth.
Discussion
The purpose of this study was to establish some data of the normal water and fat content of the right and left lobes of the liver in the foetus and newborn. Since all of the material studied came from infants who had died, the criteria of normality are arbitrary and based on personal naked eye and microscopic opinion of the livers and of the cause of death of the children concerned.
The criteria used tended to reveal abnormalities of over-hydration and increase in fat content rather than those of the reverse aspect. Fatty vacuolation is easily seen, but there is no similar simple criterion to exclude livers containing abnormally little fat, so we feel that the lower ranges of fat content found were probably from infants with unrecognized general diseases. Also minor differences in the size and staining properties of cells tend to be more obvious when seen adjacently and in the same microscopic preparation. This suggests that selection of cases may have excluded livers showing minor local asymmetrical disease and at the same time admit livers having perhaps a greater generalized deficiency abnormality. For these reasons the ranges of normality can probably be assessed better by general inspection of the figures than by statistical study.
The figures for fat content showed wide variation. If for the reasons enumerated above we ignore the lowest fat levels, i.e., below 7 %, and the single liver with fat levels above 18 %, there seems to be very little variation in fat content through the whole period studied but the range is over 100%, i.e., from 7 to 15 g. %. This is not surprising as Leathes (1909) Regarding the difference between the left and right lobes of the liver, the technical errors of the method used suggested that a difference of over 1 88 g. % might be significant. The ranges found in each lobe in each age group are very wide, and, as the mean levels in the groups containing the largest number of specimens show differences of no significance, it would seem that there is normally no difference between the fat content of the left and right livers at different stages of maturity. After birth there is no apparent difference in the fat content of the lobes during the first 24 hours, but in infants dying during the rest of the first week there appears to be a tendency for the fat content of the right liver to be higher than the left, the difference between the lobes being up to 5 *7 g. %.
Our results indicate at no time a significant difference in water content between the left and right lobes of the liver. In the foetus of nine months' gestation or less the water content ranged from 75 to 80%. In the mature infant it would seem to be approximately 2% less. If the 12 hours following birth are ignored the water content of the liver apparently remains fairly constant between 74 % and 78 % throughout the neonatal period.
Summary
The fat and water content of the left and right physiological lobes of apparently normal livers has been estimated in stillborn babies and infants dying in the first few weeks after birth.
No difference in water content was found between the left and right lobes either in stillborn babies of different ages after birth. The range of water content up to eight months' gestation is apparently between 75 and 80%. In the mature child and after birth the range is approximately 2% lower.
The fat content of the livers showed a much greater variation than water content, the normal range of fat content being 7-15 g. % dry weight. There appeared to be no significant difference between the fat content of the left and right livers when related to maturity but a tendency for the fat content of the right livers to be higher than the left in infants dying between the ages of 1 hour and 7 days.
